The use of public spaces can promote social cohesion and facilitate interpersonal interactions within the community. However, the ways racial and ethnic groups interact in public spaces can also reflect and influence informal segregation in the wider community. The present study aimed to examine patterns of intergroup contact within public spaces in Victoria, Australia through short-term observation in four localities. Data were collected on within-group, intergroup and absence of contact for people from minority and majority groups. A total of 974 contacts were observed. Findings indicate that in the observed public spaces, people from visible minority groups tended to have no contact with others or to interact with people from other ethnic/racial groups. In contrast, those from the majority group tended to interact predominately with other majority group members. This suggests that majority group members are more likely to 'self-segregate' in public spaces than those from minority groups.
Introduction
Across the world, factors such as globalization, natural disasters, political conflict, increasing urbanization and poverty have resulted in increased migration both within and between countries, permanently changing the social landscape. Recently, the populations of many high-income nations such as the United States, Canada, the United Kingdom, Australia and those in Western Europe have become increasingly ethnically, racially and culturally diverse through arrival of humanitarian and refugee entrants as well as skilled migrants [1, 2] . These population movements, combined with existing histories of marginalization and exclusion of minority groups such as indigenous populations and those from African and Caribbean backgrounds has resulted in complex intercultural contexts and challenges related to multiculturalism and social cohesion [3] . At a national and community level, benefits of cultural diversity include increased productivity, creativity and wellbeing [4] , with social cohesion and multiculturalism espoused within policies and practices in many contemporary societies [3] . Frequent and positive contact between those of different groups is also beneficial at an individual level, reducing prejudice and promoting positive intergroup relations [5, 6 ]. Allport's seminal work identifying four conditions under which intergroup contact reduces prejudice remains highly influential, including the need for intimate rather than superficial interaction and a social environment supportive of prejudice reduction [5] . Building on this earlier work, a later meta-analysis of intergroup contact research found all four contact conditions may not in fact be required for prejudice reduction, with factors such as intergroup anxiety potentially playing a greater role in determining positive attitudinal changes [6] . Moreover, recent research indicates that negative contact has a more significant impact on increased prejudicial attitudes than positive contact has on reducing them [7] .
Despite the benefits of positive intergroup contact and diversity across individual and community levels, in many contexts different groups live alongside each other with little interaction, resulting in contact that is illusory and cosmetic [8, 9] . In this way the potential benefits of diversity and inclusion are compromised by informal segregation; a de facto system for regulating interaction between groups based on unofficial policies and practices that reproduce racial and ethnic barriers [10] . While some benefits of segregation have been identified within the empirical literature, including preservation of minority group identity and a buffering effect on health and wellbeing outcomes [11] , the negative effects of segregation on society and individuals and its role in perpetuating racial/ethnic inequalities are persistently documented [12, 13] . Most research examining the inter-connectedness between space and intergroup relations has been at a macro-spatial level using sociological and qualitative methods and focused on city or neighborhood residential segregation and its economic, social and political effects [9, 14] .
In many high-income countries, public spaces are often viewed as apparently neutral ground accessible and open to all; enabling people to interact with others within a wider community context, to meet in planned and unplanned ways, and through this facilitation of mixing to promote social cohesion [15] . The role of public spaces in promoting social inclusion and community cohesion, as well as supporting healthy lifestyles and emotional wellbeing, are increasingly prioritized within policy as well as research contexts [16] . However, concepts of "space" and "public" are both contested and open to interpretation [17] [18] [19] , with social and physical environments highly interconnected, shaped via ongoing interactions [16, 20] . Public spaces are frequently described as settings within which social networks and relationships are formed, maintained and shaped [16] . For example, Goffman's seminal work focused on the importance of fleeting, chance or momentary encounters [21] and Simmel described the sociological significance of minor social interaction in everyday settings [22] [23] [24] . Previous studies have explored the importance of public settings in providing opportunities for casual interactions and through this to building perceptions of inclusion and sense of community [25, 26] . However, utilization of such public spaces varies considerably among individuals and different groups, with patterns of segregation and division at play [15] . Unequal power dynamics, positive and negative interactions, and division and cohesion, can all be features of public space [16, [27] [28] [29] . As a result, the role of public spaces in promoting interethnic understanding and intergroup contact and in building community across diverse groups across is questioned and remains unclear [30, 31] .
Some suggest public spaces provide opportunity for interaction between different ethnic groups that would not otherwise occur in a more organized context, thus facilitating improved intergroup relations [16, 30, 32, 33] . However, while spaces may be utilized by different ethnic groups, they may not necessarily interact nor is contact that does occur necessarily positive [16, 32] . Instead of being sustained and meaningful, it is suggested that intergroup contact in public spaces is most likely to be fleeting or momentary [32] . Sennett takes this further and suggests interaction between groups of "others" in public is most likely to take one of three deficient modes: conflict, assimilation and indifference [34] . Others are more hopeful, highlighting the potential of public spaces to generate trust in urban diversity and acceptance of "throwntogetherness" [30, 35] . In this context, there remains an ongoing need for more nuanced understandings and analysis of ways in which different social and cultural groups use public spaces, the degree to which spaces are shared and how shared spaces potentially influence community cohesion [16, 30, 36] .
Beyond the theoretical and empirical research at the macro-spatial level described above, the micro-ecology of segregation within the everyday spaces of people's lives is also emerging as an important area of work [9, 10] . This micro-ecology of segregation, and the everyday use of public spaces as sites in which informal segregation practices can be enacted and reproduced, is thus the focus of this paper. It is argued that the way in which routine or habitual practices are organized sociospatially function to uphold distance between groups and to reinforce dynamics of domination and subordination [14] . We examine these dynamics at an interpersonal micro level rather than the macro-spatial community or neighborhood level, building on the small but growing body of research focused on the micro-ecology of segregation.
To date, studies have empirically examined the micro-ecology of segregation within schools [37] [38] [39] , universities [13, 40, 41] , areas of open public seating [42] , parks and playgrounds [43] , shopping queues [44] , bars and nightclubs [45] , churches [46] and beaches [10] . These studies have been conducted in the United States, South Africa and the United Kingdom, with one study examining the use of space by children from refugee and non-refugee backgrounds in Australian primary schools [47, 48] .
Consistently across all these studies, the ongoing nature of segregation within everyday life spaces is documented. Ways in which segregation is reproduced and normalized via performative everyday practices within these spaces, and the norms imbued in such spaces that influence individual agency and behavior is also a common theme [9, 14, 39] . As others have noted, such informal everyday segregation practices within a given context are influenced by shared understandings about how groups do or do not interact [9] . Such informal segregation can also be considered an active process in which the meanings of shared space are negotiated among different groups, and thus not automatically the result of intergroup prejudice or poor intergroup relations [9, 14] .
There remains an ongoing need for empirical data regarding the experiences and underlying processes of segregation, including ways in which prejudicial attitudes, experiences and behaviors may or may not have influence in these spaces. Moreover, given the highly contextual nature of intergroup relations and attitudes, as well as meanings and uses of space and place, there is a need for locally based studies to inform action to reduce segregation and to promote social cohesion and positive intergroup contact. Observational studies at a micro-ecological level provide opportunity to examine intergroup contact within everyday life spaces in a dynamic fashion, adding further depth to that provided by cross-sectional survey data examining experiences of discrimination or prejudicial attitudes, and to the macro-level sociological studies of neighborhoods and communities [14, 49] .
Rationale and Aims
The present study aimed to examine the micro-ecology of intergroup contact within public spaces in Victoria, Australia. It was designed to provide observational data as one component of a wider community baseline assessment for the evaluation of the Localities Embracing and Accepting Diversity (LEAD) program [50] . This study aimed to investigate the extent to which intergroup contact occurred as compared to within group or no contact between visible minority and majority racial/ethnic groups within public spaces. It also aimed to investigate key demographic and contextual characteristics influencing the nature of contact between visible minority and majority racial/ethnic groups in these public spaces. Thus, we hypothesized that intergroup contact between those from visible minority and majority backgrounds would be significantly rarer than no contact or within group contact across all public spaces.
Methods

Study Setting
Both
LGAs involved in LEAD have high levels of cultural and linguistic diversity and low-medium average socio-economic status.
LGA A is a large regional town situated approximately 200 km from Melbourne (population approximately 60,000) and LGA B is an outer suburban area of Melbourne (population approximately 155,000). The relative disadvantage of LGAs can be determined using the Socio-Economic Indexes for Areas (SEIFA). The SEIFA is used to compare how disadvantaged an area is in relation to other areas in Australia. The Victorian LGA ranked 1 is the most disadvantaged while the LGA ranked 79 is the most advantaged in the state.
LGA A has a SEIFA ranking of 25 with 3.4% of its population identifying as Indigenous and 19.2% born overseas [51, 52] .
LGA B has a SEIFA ranking of 42, with 0.7% of its population identifying as Indigenous and 38.3% born overseas. The LEAD LGAs were not selected due to particularly high levels of racism or discriminatory behavior in comparison to other Victorian communities.
Ethics approval to conduct this study was received from Melbourne University Human Ethics Sub-Committee (HESC) on 3 March 2011.
Observation Methods
Observations of within and intergroup contact between people of majority and minority backgrounds were conducted by one author (LR) in four public spaces in each of the LGAs following methods used previously [47] . The public spaces to be observed in each LGA were identified as locations of high use by people from both majority and minority cultural backgrounds by local government staff working within the LEAD program. In LGA A, this was the community library and sports center while in LGA B observations were conducted in a community library and a large shopping center.
Four two-hour observations were conducted in each setting across different time periods (morning, afternoon and evening) and days of the week (both weekdays and weekends) over a three-week period. In each location, the researcher identified peak times and places within the setting for observation in consultation with setting staff. In the LGA A library the areas observed were a computer area, children's area, newspaper/magazine section, and a television/gaming area on two mornings and two afternoons for three consecutive Thursdays and a Friday. For the sports center two indoor basketball courts and two netball courts were observed on two afternoons, one evening and one morning for three different weekdays (two consecutive Thursdays and one Wednesday). For the LGA B library observations were conducted in the newspaper area, children's area, and the computer space (divided into two sections due to its size) on two consecutive Saturday mornings and two weekday afternoons (Thursday and Friday). For the shopping center, two sections of a food court, an outdoor children's playground, and an indoor general seating area were observed on three weekday afternoons (two consecutive Thursdays and one Friday), one Thursday evening and one Sunday afternoon.
A map of each section was drawn for every visit and location and the activity of visitors was recorded. Each area was observed for 30 minutes. Date, time, visible racial/ethnic background (majority/minority), age range, type of contact (within, intergroup or none), group size and quality of contact (friendly/familial or conflict) were recorded every five minutes. Individuals were the unit of observation, with each individual present in each observation period given a unique ID number to allow for recording of type of contact as well as with whom contact was occurring, by recording ID numbers of others in the group. Group size was calculated by counting number of IDs. Contact rather than individual was the unit of analysis, as one individual may have more than one contact per five-minute period. Contact included verbal interaction, as well as non-verbal interaction while participating in or observing an activity such as a game, sporting match, eating a meal, or craft.
Measures
Outcome: Type of Contact.
Data on type of contact were coded in three categories: within group/intergroup/none.
Primary Explanatory Variable:
Majority/minority group.
Participants were coded in two categories: majority (English-speaking White) and visible minority. Majority/minority group was researcher-assigned through observation of physical appearance (e.g., skin color), clothing (e.g., hijab, turban) and/or language use and linguistic cues.
Secondary Explanatory Variables:
Other explanatory variables observed were gender; age coded in three groups for analysis (pre-teen, youth, adults); time of day coded in three groups (morning, afternoon, evening); setting (Library LGA A, Library LGA B, Sports Centre, Shopping Centre); length of interaction (less than 10 minutes, 10 minutes or more) and quality of interaction (friendly/familial, conflict).
Statistical Analysis:
Building on methods for quantitative analysis of space-use conducted previously [47] , the following bivariate associations were examined separately for type of contact using simple multinomial regression with type of contact as the outcome and inter-group contact as the base category: majority/minority group, gender, age, time of day. Bivariate associations between type of contact (coded in two categories: within group and intergroup) as well as length of interaction were examined using simple logistic regression (length of interaction was not relevant when type of contact variable was "none"). Quality of interaction was not used in analysis due to low variance between categories with only n = 6 interactions coded as conflict and the remaining familiar/familial. As the association between group size and type of contact was not significant at p < 0.1, group size was not considered further in analysis.
Bivariate associations between length of interaction as the outcome and majority/minority group were examined in a separate model with logistic regression adjusted for clustering of participants by setting using robust standard errors. As this association was not significant at the p < 0.1 level, further multivariable analysis using this outcome was not conducted. Bivariate association between this interaction variable as the outcome and majority/minority group were examined in a separate logistic regression model adjusted for clustering of participants by setting using robust standard errors. Stratified analysis of the bivariate relationship between length of interaction as the outcome and majority/minority group were also examined. This analysis utilized separate logistic regression models adjusted for clustering by setting using robust standard errors for within group and intergroup contact categories.
Multinomial regression with type of contact as the outcome and inter-group contact set as the base category was then undertaken. In the basic model, associations between type of contact and majority/minority group were examined. In the full model, gender, age, time of day were added. All models were adjusted for clustering of participants by setting using robust standard errors. Interaction between contact and other independent variables in the final model could not be explored due to sample size limitations and model instability.
Results
Observations-Quantitative Analysis
A total of 974 contacts were observed, with most occurring in the sports setting (40.7%), followed by the shopping center (24.9%) and libraries (13.0% and 21.5% in Library A and B respectively). Within group contact (69.4% across the whole sample) was more commonly observed between individuals from majority (78.8%) groups than among those from minority groups (46.5%). For full detail of sample characteristics by contact type see Table 1 . At the bivariate level, significant associations were found between type of contact and majority/minority group, age group, gender, time of day, setting and length of interaction. For within group contact, significant associations (p < 0.05) were found with evening time period, and for adults. A marginally significant association (p < 0.10) was found for youth. For no contact, a significant association was found for youth, and a marginally significant association for adults. Type of contact was not significantly associated with gender or length of contact. People from visible minorities were significantly more likely to have intergroup contact rather than within group or no contact when compared to those from the majority group. Within group or no contact was more likely than intergroup contact in the morning and the evening rather than the afternoon. There was no difference between youth and pre-teens in the odds of having within group contact rather than intergroup contact. Youth were more likely than pre-teens to have no contact rather than intergroup contact. Adults were more likely than pre-teens to have within group rather than intergroup contact. However, the likelihood of having no contact rather than intergroup contact did not significantly differ among adults and pre-teens. See Table 2 for full detail of contact characteristics and bivariate analysis. Further exploration of the relationship between type of contact and all contact characteristics found that in the basic model, people identified as being from minority groups were significantly more likely to have within group or no contact than intergroup contact compared to those from majority backgrounds. People from minority backgrounds were more likely than people from majority backgrounds to have no contact. In the multivariable model, these associations remained significant when adjusting for gender, age group, setting and time of day. In the final model (Table 3) , people from minority groups were less likely to have within group contact and more likely to have no contact than to have intergroup contact in comparison to those from majority backgrounds. Base categories: intergroup contact; majority; afternoon; male; pre-teens; RRR = relative risk ratio
Observations-Field Notes
Field notes from the observational data collection support the results of the quantitative analysis across all settings. Little intergroup contact, as well as minimal presence of community members from minority groups was observed in both shopping and sporting settings. In contrast, although observations suggested that libraries were generally a positive space for community members from minority groups, and that they were happy to spend time there socializing and using the facilities, there was still minimal intergroup contact observed.
…the library was not only being used for browsing, reading, and learning, but also a social space as well…. 
Discussions
The main findings from this observational study indicate that in public spaces within two localities in Victoria, Australia people from visible minority groups tend to have no contact with others or to interact with people from their own or other visible minority ethnic/racial groups while those from the majority group (Anglo/White Australians) tend to interact predominately with others from their own ethnic/racial group. To our knowledge, this study is the first to find that people are more likely to have intergroup contact in the afternoon compared to the morning or evening. Possibly this is due to the public spaces in this study being busier during the afternoon as students finish school and along with their caregivers frequent public spaces; thus, providing more opportunity for intergroup contact. However, this possible explanation does not fully explain the finding as nearly 40% of contacts observed in this study were not in the afternoon, with relatively similar proportions of these in the morning and the evening. Further research is required on the factors resulting in this temporal cycle of intergroup sociality which may have implications for scheduling large-scale public events aimed at "community building" [53] .
This finding suggests that majority group members are more likely to "self-segregate" in public spaces than those from minority groups, supporting evidence from macro-level studies that "generally the preferences of the majority will have a stronger impact on segregation patterns" that those of the minority [54] . This study also indicates that minority people are likely to be socially isolated (i.e., no contact) when majority group members self-segregate. More generally, qualitative field notes suggest minimal presence of community members from minority groups in public spaces, despite the fact that 19.2% and 38.3% of residents in LGA A and B, respectively, were born overseas. As such, the main finding of this study could reflect an under-representation of those from minority groups in public spaces such that the contact options for minority people are predominantly an absence of contact or intergroup contact.
Evidence from surveys examining experiences of racism and associated responses and health effects among minority group members in these communities indicate that 17% experience racism at least nine times a year and 24% avoid specific situations because of racism often or very often [55, 56] . As supported in Australian qualitative research in which respondents reported staying home more often as well as avoiding public transport and shopping [57] , this may be a contributing factor to such under-representation. As noted by Noble and Poynting, experiences of racism can "limit the citizen-rights of the targeted to be in a given place" [57] .
As noted in the introduction, informal segregation can result from negotiation among different groups about the meanings of shared space, and thus is not necessarily the result of intergroup prejudice or poor intergroup relations [9, 14] . However, regardless of its causes, we concur with Noble and Poynting that "thwarting of socio-spatial engagements" compromises "effective citizenship [which] requires access to and comfort in a multitude of spaces" while also stunting "capacities to forge networks of co-operation" [57] vital to social inclusion and cohesion.
A recent review of eight Australian studies indicate that although positive intergroup contact does not always lead to reduced prejudice, negative intergroup contact strongly predicted increased prejudice [7] . As such, it is important to note that intergroup interactions observed in this study were almost exclusively positive, that is observed to be familiar/familial and without observable signs of conflict. Moreover, the length of interaction did not significantly differ between intragroup and intergroup contact, suggesting a similar level of contact quality for intra and intergroup interactions. While avoiding "exaggerated claims... that more interaction in the form of… contrived meetings will necessarily nurture intercultural engagement and understanding" [58] , there appears to be some potential for improving intergroup relations through increased intergroup contact in Australian public spaces. One avenue to achieving this would be to promote the required social norms via national government strategies, such as the National Anti-Racism Strategy 'Racism. It Stops with me' campaign [59] informed by current anti-racist scholarship [60, 61] .
The study shows the potential for observational methods to provide information that can inform interventions over and above what can be learned from survey methods or qualitative data collection. High reported exposures to racism in public places among minority groups co-occurred with a tendency for majority groups to self-segregate in the same settings. While it is plausible the size of the minority group influences the likelihood of intra-and inter-group contact, in this study the relatively large sample of the minority group (30%) makes this unlikely. Refinement of methods was not possible in this study here due to resource limitations, but would be useful to further advance knowledge in this area. For example, inter-rater reliability through use of more than one observer to collect data, as well as more detailed ethnographic and field observational data regarding nature of interactions beyond whether they were inter-or intra-group. It is also important to acknowledge that the observational nature of the study meant that attribution of race/ethnicity was determined by authors' perceptions of visible differences and potentially influenced by social norms of difference. Asking participants to report their own race/ethnicity was not appropriate for the observational nature of this study. This study demonstrates the value of using different methodological approaches to inform intervention design, including those using observational methods rather than solely relying on self-report. The findings of this study highlight an important behavioral target for intervention to reduce racism and provide specific and contextual information regarding interactions within public settings. In particular, targeting public spaces as settings for intergroup contact as well as to promote accessibility and use by those from minority backgrounds may be a key strategy for reducing racism and promoting cultural diversity.
